Health literacy is an important concept that is increasingly being recognised internationally worldwide as a fundamental skill required in maintaining health and accessing the local healthcare system. Not recognising low health literacy can be serious and costly as Singapore's population ages and chronic disease becomes more prevalent. As there are few local studies available, this clinical review highlights the current known prevalence and problem of health literacy in other countries; the assessment tools available; and some useful lessons we can draw from published interventions. This review may be useful in promoting awareness of health literacy, generating interest in this area among clinicians and inspiring more local work into this emerging field.
InTRoducTIon
Health literacy was defined by the Institution of Medicine in 2004 as "the degree to which individuals can obtain, process, and understand basic health information and services needed to make appropriate health decisions" 1 . There is, however, no one fixed definition for health literacy with some experts proposing a much broader concept beyond the scope of health information only 2 .
Health literacy -though intuitively fundamental for patient's understanding of health information, adherence to treatment, and participation in making treatment options and informed decisions -continues to lack the systematic attention from medical education and healthcare systems. This may be a result of the lack of one agreed definition that clearly defines health literacy. There are relatively few studies on health literacy internationally and even less in Singapore. Some examples of our local work include 2 studies on mental health literacy of healthcare providers 3, 4 and another on the influence of health literacy on health-related quality of life amongst patients with rheumatic diseases 5 .
As Singapore's healthcare needs are changing from acute episodic consultations (e.g. infectious disease episodes) toward long-term care (e.g. chronic disease management), it is reasonable to expect that patients with low health literacy may encounter more difficulties in managing their chronic illnesses [6] [7] [8] . Relevant evidence from overseas studies had suggested that diabetic patients with low literacy were less likely to achieve target glycaemic control, more prone to visual complications 9 , and less likely to share in clinical decision-making 10 or to stay compliant to long term therapies 11, 12 .
Low health literacy also increases the risk of misinterpreting treatment instructions, having difficulties with regular prescription medications, lower health status and poorer health outcomes [13] [14] [15] . As a result, these patients are more likely to be hospitalised. It is estimated that failure to take medications as instructed, results in approximately 125,000 deaths annually and costs an estimated $100 billion in treatments and lost productivity in United States of America (USA) 1 .
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The aim of this review is to explore the existing literature on health literacy which will be increasingly important to address in our changing healthcare needs.
MeTHods
A topical review was conducted on indexed articles published in PubMed (including MEDLINE) between 1969 and August 2010. The key words search included health literacy (MESH) and numeracy. There were 4,272 articles. All the titles and available abstracts were screened to include original research on adult participants, or metaanalysis on original research. Parameters for exclusion were: studies with 25 or fewer patients; non-English articles; special populations such as those with cognitive impairment, psychiatric conditions, dental patients or healthcare workers; evaluated literacy within a specific content area (e.g. genetics literacy). Forty-four relevant articles were eventually selected and summarised under the following headings: 
Health Literacy: Prevalence and Problems
Health literacy is a growing international concern as results from a number of national health literacy surveys show. In the USA, up to 14% of their population had below basic literacy level and 22% had only basic literacy level from a survey conducted in 2003 16 . The Australian adult literacy and life skills survey conducted in 2006 indicated that 57% of men and 52% of women in Australia may possess less than the minimum skills level required to meet complex demands of everyday life and work 17 .
One of the main problems of health literacy is the lack of a clear definition 18, 19 . This has prevented research and scholarship works on the topic and limited collaborative efforts by international experts and partners. The disagreement in the definition of health literacy directly affects how it can be measured and categorised. Publications highly relevant to health literacy are available, but often scattered in multidisciplinary journals from social science to medical journals 19 .
Healthcare providers do not customise their clinical management according to their patients' literacy levels 20, 21 . This may stem from the lack of validated screening tools available, a fear that labelling patients of limited literacy may lead to the feeling of shame over their disability 20, 21 and a lack of awareness that poor literacy levels may lead to poorer health outcomes 11, 12, 14 .
In the absence of locally validated health literacy tools, education level is often used as a proxy for literacy proficiency and extrapolated as a marker for individual health literacy. It is important for clinicians to be aware that patients often read below their highest level of education 20, 22 . The clinical implication of this assumption is missing "educated" patients who are actually unable to read prescription instructions, understand patient education materials, or follow written clinical instructions 14, [20] [21] [22] [23] .
Health literacy is culturally specific and needs to be understood in the context of the local community. It is interesting to note that low health literacy may not always translate to a higher health risk or lower rates of self-care practices. Needham et al demonstrated that women from Houston, USA, who were unable to understand written information related to sexually transmitted infections, did not have higher risk sexual behaviours 24 . In another study, Mbaezue et al reported that there was no statistically significant relationship between health literacy and the frequency of self-monitoring of blood glucose (SMBG) 25 . Inadequate literacy was not perceived to be an obstacle to patients doing SMBG.
Poor health literacy or numeracy can affect scores of self-administered clinical questionnaires, resulting in differences in reported scores between true and reported clinical condition. These differences may result in unnecessary clinic attendance or delays in seeking medical attention for problems.
Master et al conducted a prospective cohort study on a urology self-filled symptom score (AUA-SS), a well-validated patient self-filled tool in the USA, and found significant number of self-administered scores differed from the interviewer-assisted scores 26 .
Local studies should be conducted to validate the use of self-administered questionnaires on clinical conditions, for example the Asthma Control Test (ACT). This questionnaire is a series of questions which the patient has to answer. The scores obtained gives an objective determinant of the degree of asthma control. In some health institutions, ACT is mainly used as a measure of the degree of asthma control. The caution is that, if we fully depend on patient's self-filling the ACT, the actual scores may not truly reflect the real clinical picture.
Health Literacy Assessment Tools Current Reference Standards
There is no gold standard for measuring health literacy as there is no one clear definition of the term. Currently, the 2 tools that are widely used as reference standards in the literature are the Test of Functional Health Literacy in Adults (TOFHLA) 27 , and the Rapid Estimate of Adult Literacy in Medicine (REALM) 28 .
These tools measure the more limited definition of medical literacy -on the patients' ability to handle medical terms and information.
The TOFHLA consists of a set of written instructions and numerical information and requires up to 22 minutes to administer. The test consists of 3 prose passages followed by a 50-item reading comprehension section that requires participants to fill in the 50 omitted words from a passage based on multiple-choice options.
There is also a 17-item numerical ability test that assesses the ability to comprehend prescription labels, blood glucose test results, clinic appointment slips, and financial information. The TOFHLA is scored on a scale of 0-100. Patients are categorised as having adequate health literacy to navigate the health system in USA if the TOFHLA score is 75-100, marginal health literacy if it is 60-74, and inadequate health literacy if the score is 0-59.
REALM requires participants to read and pronounce 66 English medical words arranged in ascending order of difficulty and requires 3 minutes to administer. Points are awarded for correct pronunciation (range, 0-66). These scores are correlated with reading grade estimation. A score of less than 61 corresponding to a less than ninth-grade reading level (in USA), less than 44 corresponding to a less than sixth-grade reading level and less than 19 corresponding to a less than third-grade reading level.
REALM does not measure comprehension, but is highly correlated with the TOFHLA and S-TOFHLA 29 with correlation coefficients of 0.84 and 0.80, respectively. (S-TOFHLA is the shortened version of the TOFHLA -see further information in the next section.) It is important to note that the correlation coefficient in the 25% to 75% inter-quartile range between REALM and the S-TOFHLA is only 0.62.
Adapting Health Literacy Assessment Tools
Currently the TOFHLA has been translated and culturally adapted for the Spanish-speaking populations in and out of the USA. The Spanish health literacy test also improved the tool by increasing the font size from 14 to 16 points for better readability and simplifying several words in order to make them colloquial and comprehensible for the local context 30 .
As the reference tools were developed in the USA, with scores that corresponded to the English language ability of their education system, other culturally different countries will have difficulties reconciling the differences in culture and education system. Other countries with their unique education and healthcare systems will need to develop and validate their own health literacy tools to identify their local predictive factors for inadequate health literacy patients. An example of such an effort is from Tokuda et al from Japan, who developed and validated their own 15-item Japanese Health Knowledge Test 31 . They went on to analyse and found out that low total scores were predictive of patients with low levels of income, education and literacy levels.
Shortened Health Literacy Tools
In our busy clinical practice with stretched clinical resources, the burden of time is an important consideration for the acceptance and wider clinical application of any health literacy tools. The shortened version of the TOFHLA (S-TOFHLA) includes 36 items from 2 prose passages, including 4 items assessing numerical ability has been developed to take only 7 to 12 minutes to administer 32 33 . In a validation study, positive predictors of adult health literacy in USA were younger age, more formal education, health class participation, and healthier body mass index 34 .
A recent systematic review on health literacy tools, by Powers et al went through 10 studies using 6 different instruments and recommended the Newest Vital Sign (English) as the best multi-item measure. They also identified the use of a surrogate reader, confidence filling out medical forms, and self-rated reading ability as the best single-item questions for screening 35 .
Scoring of Health Literacy Levels: Threshold or Gradient Effect
There are very limited studies on the relationship between health literacy levels and their health implications. It is unsure if this association has a threshold or gradient effect. Wolf et al concluded that a continuous, graded relationship exist between literacy and baseline physical functioning, but the lowest third literacy category had significantly worse mental health compared to the highest third in literacy score 36 .
Intangible Burden of Health Literacy Tools
The fear that screening and labelling patients of limited literacy may result in the feeling of shame over their disability 20, 21 is an important consideration when health literacy screening is introduced into our practices. VanGeest et al screened his 179 participants with the "Newest Vital Sign" and asked them to rate their feeling of shame. Over 99% of respondents reported no feeling of shame and there were no differences in the reported prevalence of shame stratified by literacy level. Subanalysis of the patients with the lowest levels of literacy scores showed that they were both comfortable with and supportive of the clinical screening 37 . Ninety-seven per cent of his respondents endorsed routine clinical screening for health literacy for all patients. This shows that screening for health literacy may not always elicit feelings of shame. It is however important for screening tools and questionnaires to be culturally sensitive and population specific to minimize or eliminate other intangible burdens to our patients.
Interventions to overcome the barriers of Limited Health Literacy
There are many available technologies and interventions available to help patients navigate the healthcare systems today. They range from the use of lay language, colour coding of information and use of diagrams, symbols and photographs to mitigate low literacy as a barrier.
With the widespread use of medical informatics in the healthcare industry, and technological advancements such as personal smart phones with multi-functions, the use of IT in the form of software programs, devices and applications will most likely play a bigger role in medical care. This section highlights some of the lessons learnt and recommendations of interventions for health literacy from the literature.
Intervention for Medication Adherence
Blake et al piloted a system of automated telephone call reminder system, an illustrated medication schedule, and pharmacist training in clear health communication to improve the medication adherence for their patients. They had shared that good interventions should be easy to understand, accessible to all the target population and personalised to the individuals if possible 38 .
Pictures/Icons for Nutritional Education
Sberna Hinojosa et al had conducted several studies to help bridge the barriers to good healthcare due to low health literacy. The team's emphasis in each study was that interventions must be relevant to the local culture, ethnicity, gender, social class, and language. An example of their work was the use of photographs and icons to aid nutritional education for patients with low literacy Latin-Americans 39 .
Structured Questions: Ask Me 3 (AM3) Programme
The Ask Me 3 (AM3) programme is an example of structured questions which encourage specific questions to be posed by patients to improve their health and adherence to treatment. Galliher et al conducted a study amongst patients from 20 family medicine practices in the USA and concluded that structured questioning may not be helpful in improving health understanding or adherence in a patient population who already actively ask questions 40 .
Website Information System
With the increasing number of digital natives in our community, web site information system seems an important avenue to consider in improving health literacy. Schulz et al designed and implemented the web site ONESELF for chronic lower back pain patients. The web site contains a wide range of information for chronic low back pain sufferers and allows them to customise their own learning needs and build their declarative (factual) and procedural knowledge. The authors felt that this will help individuals evaluate and apply it to the context of their own life 41 .
Color-coding: Improves Understanding of Chart
Oettinger et al conducted a small study comparing the use of colour-coded charts versus standard charts for body mass index (BMI). One hundred and sixty-three parents of children aged 2 to 8 years were made to complete a demographics questionnaire, mathematics portion of the Wide Range Achievement Test (WRAT-3R), S-TOFHLA, and an "Understanding BMI" questionnaire. They concluded that the understanding was consistently better with the group who received the colourcoded BMI charts 42 .
Health Curriculum in School
Health literacy is incorporated in our local education curriculum as health education and it starts from primary school. A Canadian group surveyed a group of high school students to find most of their respondents had negative experiences of such lessons. The students' feedback that repetitive course content, routine delivery and a lack of activities were the main contributing reasons and they received most of their healthrelated knowledge from health information sources beyond the classroom, such as the media and internet 43 .
Recommended Health Literacy Interventions in Primary Care Settings
Barrett et al summarised the lessons in their paper into 5 recommendations for primary care: cultivation of a team effort, starting from the reception; use of standardised communication tools; use of lay language, face-to-face communication, pictorials, and educational materials; involvement of patients in management goals; and creation of an environment where health literacy is not assumed 44 .
dIscussIon

Health Literacy is a Problem
Low and inadequate health literacy is prevalent in many populations in both developing and developed countries, ranging from a quarter to a third of their population. The significant difference in health outcomes between the lowest and highest literacy group had been demonstrated in many studies, underscoring the need to identify and assist those in the lowest literacy group to navigate the healthcare system and medical self care.
Local Tools are needed "What can be measured, can be managed". The current reference tools were developed and specific to the American culture and took reference to their education system. Cultural adaptation and validation through studies were necessary after translation of these tools, even for the Spanishspeaking population in America and neighbouring Mexico. With a validated local reference tool, practical clinical tools for point-of-care assessment can then be developed.
Identify and Intervene
Health literacy of an individual is not easily evaluated and should be measured via a suitable tool to identify anyone who has inadequate health literacy level to navigate the local health system. There is a need to create a conducive and low threat healthcare environment where health literacy is not being assumed.
A variety of interventions are available with technological advancement. Many of these had been tested and published in the medical literature. Some of these had generated good lessons and recommendations such as avoiding the use of technical language, face-to-face communication, pictorials -simple diagrams or pictograms to illustrate explanations, colour coding, and educational materials which can be easily validated and adopted into clinical practice locally. concLusIon Way Ahead for singapore Health literacy is likely a problem in Singapore too as we are a multiracial society. The prevalence of the use of dialects is still high among elderly patients. While the main medium of communication in Singapore is English, most of our healthcare facilities have taken measures to ensure that patient signs, instructions and information are also presented in one or more of the main four languages (English, Chinese, Malay and Tamil) to facilitate patients' understanding. We are not sure if these measures are adequate as no studies have been conducted following their implementation.
Local tools will need to be developed as the reference tools from the USA will be difficult to adapt and validate locally. The cultural adaptation and validating of useful cut-off levels locally would require similar efforts to building a new, local reference tool. Several local groups in the Family Medicine fraternity have conducted or planned for studies to introduce and promote the awareness of the impact of health literacy into clinical practice. Some examples include development of local health literacy screening tools and diabetes self-management screening tool. Practical considerations include low burden of use (ease and short time), availability in multiple languages are important considerations in the developmental phases for use in Singapore.
With these locally validated tools, health literacy can then be quantified and its impact on nonadherence, health-decision making and health outcomes can be truly appreciated. Quality improvement projects/research addressing health literacy issues in Singapore should be encouraged.
